Wear striations experimentally produced on initially unworn teeth were examined at high magnification using a scanning electron microscope. Certain characteristics of individual wear striations on these teeth indicate the direction of motion that produced them. Other striations on worn teeth of American Indians and the Paleocene primate Phenocolemur show similar characteristics and correspond to mandibular movement during mastication.
Introduction.
The interpretation of striated wear facets on the teeth of fossil and living mammals has provided valuable information on mastication in mammals.1-14 Much of the chewing behavior of an animal can be reconstructed by analyzing the orientation of the striations on these wear facets. It has been suggested by Butler,1 others that two distinct sets of striations exist, indicating two separate directions or phases of mandibular movement during mastication. These two sets correspond to the buccal and lingual phases of mastication, involving first an upward, forward and medial and then a downward, forward and medial mandibular movement, in sequence. Such studies, coupled with cineradiographic investigations of chewing in living animals, have described in detail the relationship between the direction of masticatory movement and buccal and lingual phase striated molar wear facets.1°,1 1',1 5,1 6 While the orientation of wear striations has been examined, a detailed description of the characteristics of individual wear striations that correspond to the direction of documented jaw movements has not been performed. This study will document and describe those characteristics of individual wear striations that indicate the direction of certain jaw movements.
The logical approach of this study is to experimentally produce wear striations on unworn teeth in one direction, note those characteristics that are indicative of the direction of wear, and then compare these striations to those that have been produced in living animals during mastication. The capability of examining individual wear striations can be achieved by using the scanning electron microscope (SEM).
Materials and methods.
The sample studied consisted of two groups: twenty-five American Indian newlyerupted incisors which served as an experimental control, and twenty-one Phenacolemur (a late Paleocene primate) and twentytwo American Indian worn dentitions which had wear striations produced during mastication.
The control group was examined under a binocular microscope, and those teeth that were not worn and did not exhibit preservation damage were selected as a test sample (n = 22). The occlusal surface of each of the incisors was then drawn, by hand, in one direction (with the buccal surface as the leading edge), across a flat glass surface covered with fine loose sand. The direction the tooth was drawn across the gritty, glass surface is indicated by a large arrow in Figures 1 B, C, D and E. Constant, even pressure was applied to the tooth as it was drawn across this surface. This method to produce wear striations was repeated several times for each specimen. This experiment was not designed to simulate jaw movement but rather to recreate the conditions involved in the production of wear striations of known direction on enamel when abrasive material is sandwiched between two hard surfaces as they slide across each other. Scanning electron micrographs of the surfaces of the teeth after the experiment was performed (magnification approximately X175, X2000 and X6000, respectively). Large arrows indicate the direction these teeth were drawn across the gritty glass surface. Note that at the point of initial contact, i.e., when the tooth comes into contact with the particle of grit (upper half of micrographs), these then removed from the molds and mounted on SEM stubs.
A vacuum unit especially designed to prevent damaging heat sensitive material was used to vapor coat the casts with gold. The casts were examined at low power (XlOO) for orientation and at high magnification (X600, XlOOO, X5000, X10,000) to examine individual wear striations. Micrographs were taken of those specimens showing distinct and clearly striated teeth.
Results and discussion.
Patterns of individual wear striations on the worn teeth of American Indians and Phenacolemur were found to be similar to those produced on the artificially-worn control group. Figure 1 A illustrates the surface of a newly-erupted incisor before the striations were experimentally produced.
Note the lack of any striations, pits or preservation damage on the tooth surface. characteristics that correspond to the direction the tooth was drawn across the gritty glass surface. At the point of contact, there is a pit produced by a particle of sand sandwiched between the enamel and glass surfaces. As the particle of sand is drawn across the tooth surface, an extending broad groove which gradually becomes narrower is produced. Not all individual wear striations clearly show this pattern (Fig. 1 E) . However, it is important to note that no wear striations on the control group specimens show a reverse pattern, i.e., striations that begin with a narrow groove that gradually become broadly grooved and end with a pit. Therefore, it appears that some wear striations can be used to determine the direction of wear. The striations appear to originate near the border of the lingual cusp and extend toward the base of the crown. Figs. 2 B, C and D) . These striations appear to correspond to a well-documented move-i ment of the jaw,24 i.e., the buccal phase of mastication when the mandible is drawn upward, forward and slightly medial (Fig.  3 A) .
Individual wear striations on other worn teeth of American Indians and on the cheek teeth of Phenacolemur (Fig. 2 E) 
Conclusion.
This preliminary investigation presents evidence that it is possible to determine the direction of mandibular movement from a detailed analysis of individual wear striations on the teeth of primates. The determination of the direction of jaw movements producing such striations further substantiates studies on the reconstruction of chewing behavior of fossil and living animals. When jaw movements are determined in many other animals, a more useful functional interpretation of jaw mechanics can be made.
The dental materials used in this study were A B Fig. 3 A. -Distal aspect of American Indian maxillary and mandibular second left premolars to schematically illustrate movement of the jaw during mastication. In the buccal phase, the lower premolar is moving upward, forward and slightly medially into centric occlusion (left part of arrow), and in the lingual phase, downward, forward and medially out of centric occlusion (right part of arrow). Large white arrow indicates area where scanning electron micrographs were taken to illustrate the buccal phase striations possibly produced by tooth-tooth contact during the buccal phase of mastication. Fig. 3 B. -Occlusal aspect of the maxillary left second premolar to illustrate the location of buccal phase wear striations. Large black arrow is buccal to tooth and points distally. This orientation was used to take the scanning electron micrographs.
ENDODONTICS CAREER OPPORTUNITY EXCHANGE
The annual meeting of the American Association of Endodontists is the ideal time and place at which information on career opportunities in Endodontics can be made readily available to those both seeking or offering such opportunities.
Although the precise mechanics have not yet been established, a convenient space will be provided during the meeting where interested parties can examine and exchange such material and perhaps receive guidance.
The effectiveness of this new undertaking will be determined to a large extent by the amount and types of information submitted. We therefore urge all endodontic students, practitioners, teachers and administrators who are interested in either finding or filling a position in Endodontics to contact us immediately so that the material can be collected and organized in preparation for the April 1979 meeting.
The committee is making up a questionnaire which will be sent to those who wish to take advantage of this exchange, but we suggest that at this time you send us pertinent information and vital statistics regarding the type of position being sought or offered. Strict 
